Application Serial No. 10/627,592 - Filed: July 25, 2003 
Inventor: Peter B. Vander Horn - Attorney Docket No.: 0201 30-00 1420US 
Sheet 1 of 24 - Replacement Sheet 



Figure 1 BLOSUM62 Substitution Matrix 
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Figure 2. Blast alignment of Pfu (query 1) against Deep Vent (subject 1) 



> gi 1 24 94186 | sp | Q5 1334 | DPOL PYRSD DNA polymerase (Deep Vent DNA polymerase) 
[Contains: Endonuclease 

PI-PspI (Psp-GDB pol intein) ] 
Length = 1312 

Score = 816 bits (2109), Expect = 0.0 

Identities = 414/493 (83%), Positives = 459/493 (92%) 



Query : 


1 


MILDVDYITEEGKPVIRLFKKENGKFKIEHDRTFRPYIYALLRDDSKIEEVKKITGERHG 


60 






MILD DYITE+GKP+IR+FKKENG+FK+E+DR FRPYIYALL+DDS+ I +EV+KIT ERHG 




Sbjct : 


1 


MILDADYITEDGKPIIRIFKKENGEFKVEYDRNFRPYIYALLKDDSQIDEVRKITAERHG 


60 


Query : 


61 


KIVRIVDVEKVEKKFLGKPITVWKLYLEHPQDVPTIREKVREHPAVVDIFEYDIPFAKRY 


120 






KIVRI+D EKV KKFLG+PI VW+LY EHPQDVP IR+K+REH AV+DIFEYDIPFAKRY 




Sbj ct : 


61 


KIVRIIDAEKVRKKFLGRPIEVWRLYFEHPQDVPAIRDKIREHSAVIDIFEYDIPFAKRY 


120 


Query : 


121 


LIDKGLIPMEGEEELKILAFDIETLYHEGEEFGKGPIIMISYADENEAKVITWKNIDLPY 


180 






LIDKGLIPMEG+EELK+LAFDIETLYHEGEEF KGPIIMISYADE EAKVITWK IDLPY 




Sbj ct : 


121 


LIDKGLIPMEGDEELKLLAFDIETLYHEGEEFAKGPI IMIb YADbbtiAKVX I WKKlUliFi 


TOO 


Query : 


TOT 


V hi V V ooJ2jKcj1 v 1X J\±Cr JjK X X rCti JSJJ tr U X XVI IlNbUor Ur tr X XxAJNXl/^X».TiXA7X JNXj 1 ±\jt\~lJyj&EiirI\* 


240 




VEVVSSEREMIKRFL++IREKDPD+I+TYNGDSFD PYL KRAEKLGIKL +GRDGSEPK 




Sbjct : 


181 


VEWSSEREMIKRFLKVIREKDPDVIITYNGDSFDLPYLVKRAEKLGIKLPLGRDGSEPK 


240 


Query: 


241 


MQRIGDMTAVEVKGRIHFDLYHVITRTINLPTYTLEAVYEAIFGKPKEKVYADEIAKAWE 


300 






MQR+GDMTAVE+KGRIHFDLYHVI RTINLPTYTLEAVYEAI FGKPKEKVYA EIA+AWE 




Sbjct : 


241 


MQRLGDMTAVE I KGRIHFDLYHVI RRT INLPTYTLEAVYEAI FGKPKEKVYAHE I AEAWE 


300 


Query: 


301 


SGENLERVAKYSMEDAKATYELGKEFLPMEIQLSRLVGQPLWDVSRSSTGNLVEWFLLRK 


360 






+G+ L E RVAKY S ME DAK TYELG+EF PME QLSRLVGQPLWDVSRSSTGNLVEW+LLRK 




Sbjct: 


301 


TGKGLERVAKYSMEDAKVTYELGREFFPMEAQLSRLVGQPLWDVSRSSTGNLVEWYLLRK 


360 


Query: 


361 


AYERNEVAPNKPSEEEYQRRLRESYTGGFVKEPEKGLWENIVYLDFRALYPSIIITHNVS 


420 






AYERNE + APNKP E EY+RRLRESY GG+ VKEPEKGLWE +V LDFR+ LYPS 1 1 ITHNVS 




Sbjct: 


361 


AYERNELAPNKPDEREYERRLRESYAGGYVKEPEKGLWEGLVSLDFRSLYPSI I ITHNVS 


420 


Query : 


421 


PDTLNLEGCKN YD I APQVGHKFC KD I PGF I PSLLGHLLE ERQKI KTKMKETQD P I EKI LL 


480 






PDTLN EGC+ YD+AP+VGHKFCKD PGFIPSLL LL+ERQ+IK KMK ++DPIEK +L 




Sbjct: 


421 


PDTLNREGCREYDVAPEVGHKFCKDFPGFIPSLLKRLLDERQEIKRKMKASKDPIEKKML 


480 


Query : 


481 


DYRQKAIKLLANS 4 93 








DYRQ+AIK+LANS 




Sbjct : 


481 


DYRQRAIKILANS 4 93 
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Figure 2 - -continued . Blast alignment of Pfu (query 1) against Deep Vent 
(subject 1) 

Score = 473 bits (1216) , Expect = e-133 

Identities = 248/283 (87%), Positives = 269/283 (94%) 

Query : 4 92 NSFYGYYGYAKARWYCKECAESVTAWGRKYIELVWKELEEKFGFKVLYIDTDGLYATIPG 551 

NS+YGYYGYAKARWYCKECAESVTAWGR+YIE V KELEEKFGFKVXYIDTDGLYATIPG 
Sbjct: 1029 NSYYGYYGYAKARWYCKECAESVTAWGREYIEFVRKELEEKFGFKVLYIDTDGLYATIPG 1088 

Query : 552 GESEEIKKKALEFVKYINSKLPGLLELEYEGFYKRGFFVTKKRYAVIDEEGKVITRGLEI 611 

+ EEIKKKALEFV YIN+KLPGLLELEYEGFY RGFFVTKK+YA+IDEEGK+ITRGLEI 
Sbjct: 1089 AKPEEIKKKALEFVDYINAKLPGLLELEYEGFYVRGFFVTKKKYALIDEEGKIITRGLEI 1148 

Query: 612 VRRDWSEIAKETQARVXETILKHGDVEEAVRIVKEVIQKLANYEIPPEKLAIYEQITRPL 671 

VRRDWSE I AKETQA+ VLE ILKHG+VEEAV+ I VKEV +KL+ YEIPPEKL IYEQITRPL 
Sbjct: 1149 VRRDWS E IAKETQAKVLEA I LKHGNVEEAVKIVKEVTEKLSKYE I PPEKLV IYEQITRPL 1208 

Query: 672 HEYKAIGPHVAVAKKLAAKGVKIKPGMVIGYIVLRGDGPISNRAII^EYDPKKHKYDAE 731 

HEYKAIGPHVAVAK+LAA+GVK+ + PGMVI GYI VLRGDGPI S RAILAEE+D +KHKYDAE 
Sbjct: 1209 HEYKAIGPHVAVAKRLAARGVKVRPGMVIGYIvTjRGDGPISKJ^ILAEEFDLRKHKYDM 1268 



Query : 
Sbjct: 



732 Y Y I ENQVLPAVLR I LEGFGYRKEDLRYQKTRQVGLTS WLN I KK 774 

YYIENQVLPAVLRILE FGYRKEDLR+QKT+Q GLT+WLNIKK 
1269 YY I ENQVLPAVLR I LEAFGYRKEDLRWQKTKQTGLTAWLN IKK 1311 
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FIG. 4 



E coli dut polypeptide sequence: 
MKKIDVKILDPRVGKEFPLPTYATSGSAGLDLRACLOT 

IVLGNLVGLIDSDYQGQLMISVWNRGQDSFTIQPGERIAQMIFVPWQAEFNLVEDFDATDRGEGGFGHSGRQ . 



AAD polypeptide sequence: 

MSKVILKIKRLPHAQDLPLPSYATPHSSGLDLRAAIEKPLKIKPFERVLIPTGLILEIPEGYEGQVRPRSGLAWKKGL 
TVLNAPGT I DAD YRGEVKVI LVNLGNEE WI ERGERI AQLVI APVQRVE WEVEEVSQTQRGEGGFGSTGTK 



Alignment : 






Identities 


= 61/149 (40%) , Positives = 91/149 (60%) , Gaps = 1/149 (0%) 




Query: 


1 


MKKIDVKILDPRVGKEFPLPTYATSGSAGLDLRACLNDAVELAPGDTTLVPTGLAIHIAD 


60 






M K+ +KI ++ PLP+YAT S+GLDLRA + + + + P + L+PTGL + I + 




Sbjct : 


1 


MSKVILKIKRLPHAQDLPLPSYATPHSSGLDLRAAIEKPLKIKPFERVLIPTGLILEIPE 


60 


Query : 


61 


PSLAAMMLPRSGLGHKHGIVLGNLVGLIDSDYQGQLMISVWNRGQDSFTIQPGERIAQMI 


120 






+ PRSGL K G+ + N G ID+DY+G++ + + N G + 1+ GERIAQ++ 




Sbjct : 


61 


-GYEGQVRPRSGLAWKKGLTVLNAPGT I DAD YRGEVKVI LVNLGNEE WTERGER I AQLV 


119 


Query : 


121 


FVPWQAE FNL VED F DATDRGEGGFGH S G 14 9 








PV + E VE+ T RGEGGFG +G 




Sbjct: 


120 


I APVQRVE WE VE EVS QTQRGEGGFG S TG 14 8 
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FIGURE 6 
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416 



417 (T/G) TT TCT CAG ACC (G/C) A (T/G) CGT GGC GAA GGC GGC TTT GGC TCT A(G/C)C 458 
(A/C) AA AGA GTC TGG (C/G) T (A/C) GCA CCG CTT CCG CCG AAA CCG AGA T(C/G)G 
F/V S Q T D/Q/E/H RGEGGFGS S/T 



fiamHI EcoRZ 
459 GGC A (G/C) A (C/A) AG TAA TGA GGATCC GAATTC TT 
CCG T(C/G)T (G/T)TC ATT ACT CCTAGG CTTAAG AA 



487 
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Figure 7 



10 20 30 40 50 60 70 

TTGGTACCAAGCTTCATATGARMAAARTTRWTSTGAAAATTMWGCGTCYGCSTCATGSCMAAGAWTTWCC 
AACCATGGTTCGAAGTATACTYKTTTYAAYWASACTTTTAAKWCGCAGRCGSAGTACSGKTTCTWAAWGG 

80 90 100 110 120 130 140 

GCTGCCGASCTATGCGACCYCTCACAGCKCAGGCCTGGATCTGCGTGCGKSCMTTRASRAWSCGSTGRAA 
CGACGGCTSGATACGCTGGRGAGTGTCGMGTCCGGACCTAGACGCACGCMSGKAAYTSYTWSGCSACYTT 

150 160 170 180 190 200 210 

MTTRMGCCGKKTGAWASGRYGCTGRTTCCGACCGGTCTGATCMTTSAWATTSCGGAWGGTTMTGMGGSGC 
KAAYKCGGCMMACTWTSCYRCGACYAAGGCTGGCCAGACTAGKAASTWTAASGCCTWCCAAKACKCCSCG 

220 230 240 250 260 270 280 

AGRTGCKGCCGCGTAGCGGCCTGGSCTGGAAAMAKGGCWTARYGSTGCTGAACGCGSYGGGCMYG ATCGA 
TCYACGMCGGCGCATCGCCGGACCSGACCTTTKTMCCGWATYRCSACGACTTGCGCSRCCCGKRC TAGCT 



290 300 310 320 330 340 350 

TRSCGATTATCRGGGCSAASTGAWGRTTAKCSTGGTGAACCKGGGCMASGAWGAAKTTRYGATTSAGCSG 

AYSGCTAATAGYCCCGSTTSACTWCYAATMGSACCACTTGGMCCCGKTSCTWCTTMAAYRCTAASTCGSC 

360 370 380 390 400 410 420 

GGCGAACGTATTGCGCAGMTGRTTWTTGYGCCGGTGSWGCRGGYGGAAKTTRWTSWGGTGGAAGAWKTTT 
CCGCTTGCATAACGCGTCKACYAAWAACRCGGCCACSWCGYCCRCCTTMAAYWASWCCACCTTCTWMAAA 



430 440 450 460 470 480 

CTCAGACCSAKCGTGGCGAAGGCGGCTTTGGCTCTASCGGCASAMAGTAATGAGGATCCGAATTCTT 
GAGTCTGGSTMGCACCGCTTCCGCCGAAACCGAGATSGCCGTSTKTCATTACTCCTAGGCTTAAGAA 
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Figure 8. 



14 

atg ate ctg gat g<t/c)t gac tac ate act gaa ga(a/c) ggc aaa ccg (g/a)tt ate cgt <c/a)t(g/c) ttc 
MILD V/A D Y I T E E/D G K P V/I I R L/l/M F 

aaa aaa gag aac ggc (a/g)aa ttt aag (a/g) tt gag (c/t)at gat cgc a(a/c)c ttt cgt cca tac att tac get 
K K E N G K/E F K I/V E H/Y D R N/T F R P Y I Y A 

ctg ctg a(g/a)a gat gat tct (a/c)ag att ga(g/t) gaa gtt a(g/a)a aaa ate act g{g/c)t gag cgc cat ggc aag att 
L L R/K D D S K/Q I E/D E V K/R KIT G/A E R H G 

K I 

214 215 

gtt cgt ate {a/g) tt gat g(t/c)g gaa aag gta (g/a)(g/a)g aag aaa ttt ctg ggc a(a/g)a cca ate (a/g) (a/c)g 

V R I I/V D V/A E K V G/E/R/K K K F L G K/R P I 
K/T/E/A 

gtg tgg a(g/a)a ctg tat (c/t)tc gaa cat cca caa gat gtt ccg a(t/c)t att cgc ga(g/t) aaa (g/a)tt cgc 

V W K/R L Y L/F EH P Q D V P T/A I R E/D K V/I R 

gaa cat (c/t)ct gca gtt (g/a) tt gac ate ttc gaa tac gat att cca ttt gca aag cgt tac etc ate gac aaa 
E H P/S A V V/I D I FEYDIPFAKRYLIDK 

ggc ctg ata cca atg gag ggc ga(g/t) gaa gaa etc aag (a/c)tc ctg gcg ttc gat ata gaa ace etc tat 
G L I P M E G E/D E E L K I/L LAFDIETLY 

cac gaa ggc gaa gag ttt g{g/c)t aaa ggc cca att ata atg att age tat gca gat gaa (a/g)a(a/c) gaa gca aag 
H E G E E F G/A KG P .I IMISYADE K/N/E/D E A 

K 

gtg att act tgg aaa aa(a/c) ata gat etc cca tac gtt gag gtt gta tct tec gag cgc gag atg att aag cgc 

V I T W K K/N IDL PYVEVVS S EREMI KR 

ttt etc a (g/a) a (g/a)tt ate cgc gag aag gat ccg gac (g/a)tt ate (g/a)tt act tat aac ggc gac tct ttt 
F L R/k V/I I R E K D P D V/I I V/I T Y N G D S F 

gac (c/t)tc cca tat ctg g(t/c)g aaa cgc gca gaa aaa etc ggt att aaa ctg (a/c)ct (a/c)tc ggc cgt gat ggt 

D F P Y L V/A KRAEKLG IKL T/P I/L G R D 

G 

tec gag ccg aag atg cag cgt (a/c)tc ggc gat atg acc get gta gaa <g/a)tt aag ggt cgt ate cat ttc gac 

S E P K M Q R I/L G D M T A V E V/I K G R I H F D 

ctg tat cat gta att (a/c) (c/g)c cgt act att aac etc ccg act tac act etc gag get gta tat gaa gca att 
L Y H V I T/S/P/R RT INLPTYTLEAVYEAI 

ttt ggt aag ccg aag gag aag gta tac gec (g/c)at gag att gca (a/g)ag gcg tgg gaa (a/t)cc ggt (a/g)ag 
FGKPKEKVYA D/H E I A K/E AWE T/S G K/E 



(a/g) (a/g)c etc gag cgt gtt gca aaa tac tec atg gaa gat gca aag g(t/c)g act tat gaa etc ggc a (g/a) a gaa ttc 
N/G/D/S LERVAKYSM EDAK V/A T Y E L G R/K 

E F 
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(c/t)tc cca atg gaa (a/g) (t/c)t cag etc tct cgc ctg gtt ggc caa cca ctg tgg gat gtt tct cgt tct tec 
L/F P M E I/T/V/A QLSRLV GQPLWDVSRSS 

acc ggt aac etc gta gag tgg t(t/a)t etc ctg cgc aaa gcg tac gaa cgc aac gaa (g/c) tg get ccg aac aag 
T G N L V E W F/Y LLRKAYERNE V/L A P N K 

cca (t/g) (c/a)c gaa (c/g) (g/a)a gag tat (c/g)aa cgc cgt etc cgc gag tct tac (a/g)ct ggt ggc t(t/a)t 
P S/Y/A/D E R/Q/G/E E Y Q/E R R L R E S Y T/A G G F/Y 

gtt aaa gag cca gaa aag ggc etc tgg gaa (a/g) (a/g)c (a/c)tc gtg t(c/a)c etc gat ttt cgc (g/t)ct ctg 
VKEPEKGLWE N/S/D/G I/L V Y/S L D F R A/S L 

tat ccg tct att ate att acc cac aac gtg tct ccg gat act etc aac c(t/g)c gag ggc tgc a(g/a)a 
YPSIIITHNVSPDTLN L/R E G C K/R 

(a/g)a(a/c) tat gat (g/a)tt get ccg (c/g)aa gta ggc cac aag ttc tgc aag gac (a/t)tc ccg ggc ttt att 
K/N/E/D Y D V/I A P Q/E VGHKFCKD I/F P G F I 

ccg tct etc ctg (a/g) (a/g) g c(a/g)t ctg etc ga(g/t) gaa cgc caa (a/g)ag att aag (a/c)(g/c)c aaa atg aag 
P S L L K/R/E/G R/H L L E/D E R Q K/E I K T/S/P/R K M K 

g(a/c)g (a/t)cc (c/a)ag gat ccg att gaa aaa a(t/a)a (a/c)tg etc gac tat cgc caa a(g/a)a gcg att aaa 
E/A T/S Q/K D P I E K I/K M/L L D Y R Q R/K A I K 

(a/c)tc etc gca aac tct t(a/t)t tac ggc tat tat ggc tat gca aaa gca cgc tgg tac tgt aag gag tgt get 
L/l LANS F/Y YGYYGYAKARWYCKECA 

gag tec gtt act get tgg ggt cgc (a/g)aa tac ate gag (c/t)tc gtg (t/c)gg aag gag etc gaa gaa aag ttt ggc 
ESVTAWGR K/E Y I E L/F V W/R KELEEKFG 

ttt aaa gtt etc tac att gac act gat ggt etc tat gcg act att ccg ggt g(g/c)t (a/g)ag (c/t)ct gag 
FKVLYIDTDGLYATIPG G/A E/K S/P E 

1696 

gaa att aag aaa aag get etc gaa ttt gtg aaa tac att aac (g/t)cg aag etc ccg ggt etc ctg gag etc gaa 
EIKKKALEFV K(D) YIN A/S KLPGLLELE 

tat gaa ggc ttt tat (g/a) (t/a)g cgc ggc ttc ttc gtt acc aag aag a(g/a)a tat gcg (g/c)tg att gat gaa gaa 
Y E G F Y V/E/M/K RGFFVTKK R/K Y A V/L IDEE 

ggc aaa (g/a)tt att act cgt ggt etc gag att gtg cgc cgt gat tgg age gaa att gcg aaa gaa act caa get 
G K V/I ITRGLEIVRRDWSEIAKETQA 

a (g/a) a gtt etc gag (a/g) ct att etc aaa cac ggc (g/a)ac gtt gaa gaa get gtg a (g/a) a att gta aaa gaa gta 
R/K V L E T/A I L K H G D/N V E E A V R/K I V K E V 

a(t/c)c (c/g)aa aag etc (g/t)ct aa(a/c) tat gaa att ccg cca gag aag etc g(t/c)g att tat gag cag att 
I/T Q/E K L A/S K/N YEIPPEKL V/A I Y E Q I 

act cgc ccg ctg cat gag tat aag gcg att ggt ccg cac gtg get gtt gca aag a (g/a) a ctg get get a (g/a) a ggc gtg 
TRPLHEYKAIG PHVAVAK R/K L A A K/R G V 



aaa (g/a)tt a (g/a) a ccg ggt atg gta att ggc tac att gta etc cgc ggc gat ggt ccg att age aa(a/c) cgt gca 
K V/I R/K PGMVIGYIVLRGDGP I S K/N R A 
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att eta get gag gaa t(t/a)c gat c(c/t)g a(g/a)a aag cac aag tat gac gca gaa tat tac att gag aac cag gtg 
I L A E E F/Y D P/L K/R KHKYDAEYYI ENQV 

2272 2273 

etc ccg gcg gta etc cgt att ctg gag g(g/c)t ttt ggc tac cgt aag gaa gac etc cgc t (a/g) (c/g) caa aag 
LPAVLRILE G/A FGYRKEDLR Y/W/*/C Q K 

act a{g/a)a cag (g/a) (t/c)t ggc etc act (g/t)ct tgg etc aac att aaa aaa tec ggt acc cac tag tgc tag cat gac 
T K/R Q V/A/I/T G L T A/S WLNIKKSGTH* 
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Figure 9. A comparison of the polymerase to 3' to 5 5 exonuclease activity 



Polymerase/ Exon uclease 
activity ratio 
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FIGURE 10 
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